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the rapid and sure execution of defect 
correction and can improve the 
reliability and yield of the correction 
operation. 

CONSTITUTION: A glass substrate 1 having the 

color filter 15 in which a defect 

is generated and the position data thereof is 

detected is imposed on an X-Y 

table. An excimer laser oscillator and the 

color filter 15 generated with the 

defect are then aligned. In succession the 

excimer laser beam IB set with the 

threshold of an energy density at an adequate 

value is emitted from the excimer 

laser oscillator and the color filter 15 

generated with the defect is 

irradiated with the spot of the excimer beam 

corresponding to the size of the 

color filter by a reduction optical system 

consisting of a slit part 12 of a 

pattern mask 11, a reflection mirror 13 and a 

pattern reducing lens 14. The 

color filter 15 generated with the defect is 

removed in this way. 
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PROBLEM TO BE SOLVED: To reduce or eliminate 

the contact section between a 

liquid crystal and a color filter colored 

layer and prevent the deterioration 

of the colored layer by removing a defect 

section to form a white defect, 

filling the colored layer in the white defect, 

then filling an overcoat on the 

colored layer. 

SOLUTION: When there is a protruded foreign 

matter 39 on a color filter 2, an 

overcoat layer and a colored layer are removed 

by laser machining to form a 

white defect 40. A transfer film 41 having 

the same color as that of the white 

defect 40 is transferred in a range including 

the white defect 40. Ultraviolet 

rays are exposed and developed to fill the 

colored layer. The transfer film 

for correcting an overcoat is transferred on 

the filled colored layer, and 

ultraviolet rays are radiated. When 

development is applied after exposure, the 

overcoat layer is left on the corrected 

colored layer. When baking is applied 

to it, the correction of the protruded defect 

is completed. 
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♦ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the defective correction method of the light filter in the electrochromatic display 
display possessing the liquid crystal panel with which liquid crystal was enclosed between the transparent substrates of a couple, 
and the light filter of R, G, and B in three primary colors was arranged by one inside or superficies of a transparent substrate. 
[0002] 

[Description of the Prior Art] As an example of this kind of liquid crystal panel, there is a thing of the active-matrix drive method 
equipped with TFT (TFT) as a switching element. This liquid crystal panel comes to enclose the liquid crystal as a display 
medium between the glass substrates of the couple stuck mutually, A picture element electrode is arranged in the shape of a 
matrix by the field siurounded by one gate bus line and source bus line in an inside of a glass substrate, and TFT which carries 
out the selection drive of this is connected to this picture element electrode to it. That is, the switching operation of TFT 
performs selection of each picture element electrode, and un-choosing, and a display action is performed. 
[0003] In addition, the light filter and black stripe of R (red), G (green), and B (blue) in three primary colors are formed in the 
inside or superficies of a glass substrate of another side corresponding to the display picture element. 

[0004] Recently as the formation method of this kind of light filter, it is in the inclination for a photolithography dyeing method 
to be used abimdantly. That is, it is because a highly precise light filter is well producible according to this method. 
[0005] According to drawing 2 , the formation method of the light filter by the photolithography dyeing method is explained 
below. First, for example, the sputtering method is used, the laminating of the Cr of predetermined thickness is carried out, 
patterning of this Cr fihn is continuously carried out to the upper surface of a glass substrate 1 using photolithography 
technology, and the shading fihn 2 is formed in it. Subsequently, laminating formation of the photosensitive base material 3 
which comes to give photosensitivity to gelatin is carried out on this shading film 2. Then, this photosensitive base material 3 is 
exposed and developed, and is pattemized, after that, the pattemized photosensitive base material 3 is dyed and the light filter of 
R, G, and B in three primary colors is formed. That is, the process to exposure - dyeing is repeated 3 times, and the light filter of 
R, G, and B in three primary colors is formed. 

[0006] Subsequently, a protective coat 4 is coated on a light filter, and the glass substrate 1 with which the light filter was formed 
by this is obtained. 

[0007] By the way, in the process which forms a light filter as mentioned above, when there is a possibility that dust and an 
impurity may mix in a light filter and these mix, a partial deficit will arise in a light filter and the display grace of a hquid crystal 
panel will be spoiled remarkably. So, in order to aim at improvement in the yield, it is necessary to correct the light filter which 
the deficit has generated. 

[0008] Correction of this kind was made as follows conventionally. That is, before coating a protective coat 4, a glass substrate 1 
is driven, by the visual inspection etc., the color nonuniformity and contrast nonuniformity in R, G, for [ B pixels ] and R, G, and 
B each pixel are inspected, and the glass substrate 1 which has the deficit section by this inspection process, and the normal glass 
substrate 1 are sorted out. The glass substrate 1 which has generated the deficit section is sent to a correction process, and the 
correction shown below here is made, 

[0009] First, an operator removes the dyeing fihn of the light filter of R, G, and B which the partial deficit has generated by the 
tool by which the nose of cam became needlelike. Subsequently, the needle for an ink application is used for the portion which 
removed the light filter, and UV resin hardening ink of R, G, and B is applied. Subsequently, UV light is irradiated, UV resin 
hardening ink is established, and this ends correction. 
[0010] 

[Problem(s) to be Solved by the Invention] However, since the above-mentioned conventional correction method includes the 
process which removes the light filter which has generated the deficit by an operator's handicraft, it has the fault that 
homogeneous correction cannot be made by difference of the level of skill of operator each. That is, it is because skill is required 
and it becomes difficult work for the insufficient operator of experience, in order for the size of light-filter film each of R, G, and 
B to work with a sufficient precision, since area is the detailed thing abbreviation lOOmicrometerxlOOmicrometer and whose 
thickness are 2 micrometers - 2.5 micrometers, 

[001 1] When aiming at improvement in the reliability of correction by the conventional method for the above reason, there was a 
problem, and when aiming at improvement in the yield, there was a limitation. 

[0012] In addition, since it was carried out by the machinery of exclusive use, the application and fixing of UV resin hardening 
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mk tor correction were performed with a sufficient precision about this process. 

[0013] this invention cancels the fault of such conventional technology, correction of a light filter can be ensured [ quickly and ], 
and it aims at offering the defective correction method of the light filter in the electrochromatic display display which boils the 
yield markedly and can improve 
[0014] 

[Means for Solving the Problem] The defective correction method of the electrochromatic display display of this invention In the 
defective correction method of electrochromatic display display of providi ng the liquid crystal panel with which liquid crystal 
wasenclosedietoeen the transparent substrates of a couple, and me lignt tilter of R, G, and B three primary colors was arranged 
by on e ins'iHe'or external surf ace of a transparent substrate The above-mentioned purpose is attained by that coming [ the process 
whiclfSetec ts this light filter that the defect has generate d, and the process which irradiates an excimer laser beam at this light 
filter that this defect has generated, and remo ves this ligHt filter ]. / 
[0015] , — ' — ' 

[Function] The light filter which has generated the defect can be removed certainly, without [ if the light filter which has 
generated the defect for the excimer laser beam which set the threshold of the energy density of an excimer laser beam as the 
proper value, and was set up in this way is irradiated, without it will give a damage to a transparent substrate, and ] damaging this 
transparent substrate. Therefore, if the process which applies UV resin hardening ink of R, G, and B described above after that, 
irradiates UV light continuously, and is established in UV resin hardening ink is performed, the light filter of R, G, and B which 
had generated the defective part by this is correctable with a sufficient precision. 
[0016] 

[Exanq)le] One exan^le of this invention is explained below. 

[0017] Drawing 1 shows typically the defective correction method of the light filter of this invention, and the glass substrate 1 
with which the three-primary-colors light filter 15 of R, G, and B was formed in the upper surface is laid on the X-Y table which 
is not illustrated, A light filter 15 is dyed and formed after pattemizing the gelatin as a photosensitive base material as mentioned 
above. Before this glass substrate 1 is laid in an X-Y table, inspection of whether the partial defect has occurred is performed to a 
light filter 15 at a last process, and only the glass substrate 1 which has generated the defect is laid in an X-Y table. This 
inspection is conducted by the method stated by the term of the above-mentioned conventional technology. 
[0018] Therefore, the defect has generated the glass substrate I on an X-Y table in the light filter 15 of which position, or 
alignment with the excimer laser VCO (not shown) with which the position data about a defect are beforehand obtained, and 
irradiate an excimer laser beam at the glass substrate 1 and this glass substrate 1 on an X-Y table according to these data is 
performed. If a few is explained now, specified quantity movement of the X-Y table will be made to carry out in X and the 
direction of Y according to these data, respectively, both alignment will be performed, and an excimer laser beam will be 
irradiated for several seconds by the light filter 1 5 which has generated the defect on a glass substrate 1 by this. 
[0019] Irradiation of an excimer laser beam is performed by the following coiiq)osition. That is, the pattem mask 1 1 with which 
opening of the slit section 1 2 of a configuration which expanded the light filter 1 5 was carried out is arranged in the outgoing 
radiation region of the excimer laser beam IB which makes the shape of a cross-section rectangle by which outgoing radiation is 
carried out firom excimer laser VCO, and outgoing radiation of the excimer laser beam IB is ahead carried out through this slit 
section 12. Therefore, the cross-section configuration of the excimer laser beam IB after passing the slit section 12 has the form 
where the configuration of a light filter 15 was expanded as a drawing destructive line showed. 

[0020] The reflective mirror 13 which changes 90 degrees of optical paths of the excimer laser beam IB after passing the slit 
section 12 ahead of the pattem mask 1 1 below is arranged, and the excimer laser beam IB into which the optical path was 
changed by this reflective mirror 1 3 is irradiated through the pattem reducing glass 14 by the light filter 15 on a glass substrate 1 . 
The beam spot of the excimer laser beam IB irradiated on a light filter 15 through the pattem reducing glass 14 has a form 
corresponding to the configuration of this light filter 15. Namely, the above optical system constitutes reduction optical system, 
and the excimer laser beam IB is irradiated with a sufficient precision by the light filter 1 5 which has generated the defect on a 
glass substrate 1 . 

[0021] If the excimer laser beam spot is irradiated several 1 0ms to about 1 second, the light filter 15 which makes gelatin a 
photosensitive base material will be removed. That is, this invention method takes the processing method of irradiating the 
excimer laser beam spot at the light filter 15 which has generated the defect, and removing this light filter 15. 
[0022] Here, if the special feature of excimer laser beam machining is explained, the oscillation wavelength of the excimer laser 
beam IB which is gas laser is 193nm when ArF is used as filler gas, and when KrF is used, it will be set to 248nm. Thus, the 
oscillation wavelength of the excimer laser beam IB is very short wavelength. 

[0023] By the way, the process tolerance of laser beam machining turns into high degree of accuracy, so that the wavelength of a 
laser beam becomes short. Therefore, according to excimer laser processing, highly precise processing is attained and can 
remove a light filter 15 with a sufficient precision. 

[0024] In addition, since the excimer laser beam IB is a laser beam of an ultraviolet-rays field, it has the advantage shown below 
conpared with laser beam machining of infi*ared fields, such as a C02 laser. That is, since the latter laser beam machining is 
laser beam machining using heat energy, it gives a thermal damage around the irradiation section. For this reason, "sagging" 
occurs in a glass substrate 1 and there is a possibility that configuration precision may be spoiled. 

[0025] On die other hand, excimer laser processing is light-energy processing, and since it is ablation processing which does not 
give a thermal damage around the irradiation section, "sagging" is not generated in a glass substrate 1. Therefore, according to 
excimer laser processing, an appearance configuration can be finished with a sufficient precision. 
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f0026] In addition, on the occasion of processing, the threshold of the energy density of the excixner laser beam IB is set as a 
proper value according to the quality of the material of the work for processing. That is, in this example, a work forms in the 
upper surface of a glass substrate 1 the light filter 15 which makes gelatin a photosensitive base material, and to the 
energy-density thresholds in the case of gelatin being hundreds mJ/cm2, it of a glass substrate 1 is [ cm ] 2 5 J /, and has an 
energy density high 1 figure conq)ared with gelatin. 

[0027] Therefore, if the threshold of the energy density of the oscillation energy of excimer laser VCO is set as hundreds 
mJ/cm2, only the light filter 15 which consists of gelatin will be removed, and a blemish etc. will not occur in a glass substrate 1. 
So, the process which applies UV resin hardening ink of R, G, and B and irradiates UV light into the portion from which the 
light filter 15 was removed continuously, is established in UV resin hardening ink, and restores a light filter 15 can be performed 
with ease and a sufficient precision. 
[0028] 

[Effect of the Invention] Since the defective correction method of the above this invention light filter irradiates an excimer laser 
beam and performs removal of the light filter which has generated the defect to this light filter, it does not give a damage to the 
transparent substrate of the light-filter circumference. Therefore, removal of the light filter which the defect has generated can be 
ensured, without spoiling configuration precision. 

[0029] Moreover, the light filter which has generated the defect can be certainly removed by setting the threshold of the energy 
density of an excimer laser beam as a proper value, without generating a blemish etc. in a transparent substrate. 
[0030] Furthermore, the light filter which the defect has generated in irradiation of an about [ number lOms-l second ] is 
certainly removable. Therefore, correction of a light filter can be made well as a whole. 

[003 1] Moreover, a help is not required but there is also an advantage which can make homogeneous correction. 

[0032] there is an advantage which can improve the reliability of correction, boils improvement in the yield markedly for the 

above reason according to this invention method, and can be planned 



[Translation done.] 
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